Targeting the conformational transitions of MDM2 and MDMX: insights into key residues affecting p53 recognition.
The oncogenic proteins MDM2 and MDMX have distinct and critical roles in the control of the activity of the p53 tumor suppressor protein. Recently, we have used spatial coarse graining simulations to analyze the conformational transitions manifest in the p53 recognition of MDM2 and MDMX. These conformational movements are different between MDM2 and MDMX and unveil the presence of conserved and nonconserved interactions in the p53 binding cleft that may be exploited in the design of selective and dual modulators of the oncogenic proteins. In this study, we investigate the conformational profiles of apo- and p53-bound states of MDM2 and MDMX using molecular dynamic simulations along a time scale of 60 ns. The analysis of the trajectories is instrumental to discuss energetical and conformational aspects of p53 recognition and to point out specific key residues whose conformational shifts have crucial roles in affecting the apo- and p53-bound states of MDM2 and MDMX. Among these, in particular, linear discriminant analyses identify diverse conformations of Y99/Y100 (MDMX/MDM2) as markers of the apo- and p53-bound states of the oncogenic proteins. The results of this study shed further light on different p53 recognition in MDM2 and MDMX and may prove useful for the design and identification of new potent and selective synthetic modulators of p53-MDM2/MDMX interactions.